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(57) An ink container includes an ink absorbing
material accommodating chamber for accommodating
an ink absorbing material for retaining ink to be supplied
to a recording head; an ink supply opening connectable
with said recording head to supply the ink to the record-
ing head from said accommodating chamber; an air
vent portion for fluid communication between said
accommodating chamber with ambience; wherein said
air vent portion has an inside opening in fluid communi-
cation with an inside of said accommodating chamber,
an outside opening open to the ambience, and a fluid
communication path in fluid communication with said
inside opening and outside opening; wherein said out-
side opening takes, when said container is mounted on
an apparatus with which it is usable, a position lower
than that taken by said inside opening.
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Description

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an ink container for
retaining ink to be supplied to a recording head, and a
manufacturing method of the ink container, wherein an
air venting structure is improved.

In the field of the ink jet recording, a cartridge hav-
ing an integral recording head portion and ink container
containing the ink to be supplied thereto, and a car-
tridge having separable recording head and ink con-
tainer, are known. In the ink container for the cartridge,
the use is made with ink retentivity of an ink absorbing
material accommodated in the entire space therein, and
is balanced with the meniscus ejection outlet of the
recording head to accomplish balanced ink supply.

In such an ink container generally, the ambience
gasses (air) are introduced into the ink container, corre-
sponding to the ink being supply out. That is, the region
having the ink is replace with the air. Smooth introduc-
tion of the air is one of important factors to stabilize the
ink to the recording head. Therefore, the air vent for
introducing the air is one of important constituent-ele-
ments, for the ink container. The above-described air
vent constitutes the communication state with the ambi-
ence by opening the inside of the ink container to the
outside (ambience). However, the provision of the air
vent results in the problems that components of the ink
accommodated therein are evaporated or that the ink
leaks out of the container through the air vent upon
unexpected shock or abrupt ambient condition change.

As a countermeasure, Japanese Laid Open Patent
Application No. HEI-4-144755 propose that a distance
of a flud communication path for communicating an
inside opening of the ink container and an outside open-
ing, is increased, or that the fluid communication path is
bent in a complicated manner, or that the communica-
tion passage is divided into a plurality of chambers.

With such a structure, the outside opening of the air
vent line of the ink container is directed upwardly in use
to avoid the leakage, or the outside opening is disposed
at a level above the inside opening, or they are at least
same level, in many cases.

In one type of ink containers, it is detachably
mountably connected relative to the recording head,
and they are integrally mounted so that they scan the
recording medium in the recording region in a main-
scanning direction. During the main-scanning motion of
the carriage, the foreign matter or paper dust are scat-
tered. If this occurs, the paper dust or the like may enter
the air vent of the ink container carried on the carriage,
or in the case of long term non-use period, the dust may
be deposited.

In such a case, the satisfactory introduction of the
air into the ink container is no longer expected, with the
result that the ink supply performance is affected.

In order to increase the amount of the ink which the
ink container can retain, an ink container has been pro-
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posed wherein the inside space is divided into two
parts, one of which is provided with an ink supply port
for supplying the ink out and contains an ink absorbing
material, and the other of which contains substantially
only the ink. The ink is replenished into the ink absorb-
ing material chamber from the ink accommodating
chamber through a communication port at the bottom.
In the ink container, in order to prevent the leakage
through the air vent, the air vent 6 is provided at a posi-
tion as remotest as possible position from the ink supply
portion. In Figure 1 example, the air vent is provided
above the ink supply port, and inside opening and the
outside opening of the air vent take substantially the
same level when it is mounted to the apparatus.

In this structure, the air enters the ink accommodat-
ing chamber side with consumption of the ink with the
recording operation. The results in the formation of the
ink layer and the air layer in the ink accommodating
chamber. When the change, of the ambience, for exam-
ple a rise of the temperature, occurs, the air layer is
expanded to push the ink into the absorbing material
accommodating chamber, and the air is released
through the air vent. When the temperature lowers, the
air is taken into the absorbing material accommodating
chamber through the air vent. Under the circumstances
having paper dust, the paper dust is relatively easily
taken in by the air vent when the air is introduced. If the
paper dust is accumulated into the fluid communication
path, the ambience communication is not properly
effected, with the result that the ink supply property may
be deteriorated.

On the other hand, the fluid communication path of
the air vent, is preferably longer from the standpoint of
suppression effect against the evaporation of the ink.
However, if the ink is introduced into the air vent path or
line, the ink in the long line stays unless the ink moves
to the outside opening of the air venting line. Then, the
viscosity increase and fixing of the ink may occur in the
fluid communication path with the result of plugging the
fluid communication path, and therefore, the deteriora-
tion of the ink supply property.

Recently, the downsizing of the ink jet apparatus is
enhanced, and in addition, a color printing ink jet appa-
ratus is demanded. For such an ink container, the long
air vent path is desired, too, but the use of such a com-
plicated structure is not always easy.

From the standpoint of desirability of recycling, the
injection of ink into an used ink container is desired.
Adter the refill of the ink, the proper ink supply operation
is to be performed.

Accordingly, it is a principal object of the present
invention to provide an ink container and a manufactur-
ing method of the ink container, wherein the structure of
the air vent line influential to the supply performance of
the ink is improved to permit stable introduction of the
air.

According to an aspect of the present invention,
there is provided an ink container comprising: an ink
absorbing material accommodating chamber for
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accommodating an ink absorbing material for retaining
ink to be supplied to a recording head; an ink supply
opening connectable with the recording head to supply
the ink to the recording head from the accommodating
chamber; an air vent portion for fluid communication
between the accommodating chamber with ambience;
wherein the air vent portion has an inside opening in
fluid communication with an inside of the accommodat-
ing chamber, an outside opening open to the ambience,
and a fluid communication path in fluid communication
with the inside opening and outside opening; wherein
the outside opening takes, when the container is
mounted on an apparatus with which it is usable, a posi-
tion lower than that taken by the inside opening.

It has been found preferable that a trapping portion
is provided in an air venting line.

According to another aspect of the present inven-
tion, there is provided an ink container for containing ink
to be supplied to an ink jet head exchangeably mounted
to an ink jet apparatus, comprising: a body for contain-
ing the ink; a partition wall for dividing an inside of the
ink container into first and second chambers; wherein
the first chamber has an ink supplying portion and an air
vent portion and contains an ink absorbing material;
wherein the second chamber contains the ink; a com-
municating portion, formed between the partition wall
and a bottom surface of the container, for fluid commu-
nication between the first and second chambers;
wherein the air vent portion comprises an inside open-
ing which opens to an inside of the ink container, an out-
side opening which opens to ambience, a fluid
communication path for fluid communication between
the inside opening and the outside opening, and a cover
for constituting the fluid communication path, wherein
the outside opening takes, when the container is
mounted to the apparatus, a position lower than that of
the inside opening.

It is preferable that the air vent portion is disposed
on a side of the container which has the ink supply
opening.

It is preferable that the inside opening of the air vent
portion is disposed on a side of the container different
from a side having the ink supply opening, the outside
opening is disposed on a side of the container different
from a side having the ink supply opening and different
from a side having the inside opening.

It is preferable that the outside opening of the air
vent portion takes, when the container is mounted to the
apparatus, a position lower than that of electrical con-
tact portion for electric connection with the recording
head.

It is preferable that the outside opening of the air
vent portion opens downwardly.

It is preferable that the fluid communication path
has a cross-sectional area which gradually increases
toward the outside opening adjacent to the outside
opening.

The present invention is suitably applicable to an
ink container which is divided into two spaces which

10

15

20

25

30

35

40

45

50

55

communicate through a communicating opening, and
one of which is provided with the ink supply opening and
contains a ink absorption member.

It is preferable that the air vent path has a region
where the flow path resistance changes.

It is preferable that the outside opening is provided
by a recess extending in a width direction of the ink con-
tainer, and the portion is in fluid communication with the
recess.

It is preferable that the outside opening takes a
position above a bottom surface of the ink container.

It is preferable that there is provided an ink accom-
modating portion for accommodating ink, which is in
fluid communication with the ink absorbing material
accommodating portion through a communication port.

With such structures, the paper dust or foreign mat-
ter are not easily introduced through the air vent, so that
the clogging of the air vent is easily prevented.

According to a further aspect of the present inven-
tion, there is provided a manufacturing method for an
ink container mountable to an ink jet apparatus, com-
prising the steps of: providing a main body of an ink con-
tainer having an ink supply port and an air vent, wherein
the air vent has an inside opening which opens to an
inside of the ink container, a groove, functioning as an
outside opening, extended from the inside opening, and
a wall provided except for a region functioning as the
outside opening around the groove; providing a seal
member for sealing the ink supply port and the air vent;
positioning the seal member corresponding to the ink
supply port and air vent of the main body; collapsing the
wall through the seal member by welding horn; thus pro-
viding a cover by the wall above the groove to form a
fluid communication path for fluid communication
between the inside opening and said outside opening
and simultaneously to weld the seal member by heat.

According to a further aspect of the present inven-
tion, there is provided a sealing method for an ink con-
tainer having a front side, a rear side, a bottom side, an
upper side and two lateral sides, and having an ink sup-
ply port for supplying ink to a recording head portion
and an air vent for fluid communication between an
inside of of the ink container and ambience, comprising:
mounting a seal member on a first one of the sides and
on a second one of the sides continuous with the first
side, the seal member having a width larger than a
width of the first and second sides; inwardly folding the
seal member beyond the width of the first side; out-
wardly folding the seal member beyond the width of the
second side; mounting by heat sealing the inwardly
folded seal member to a side of a packaging bladder for
accommodating the ink container.

According to a further aspect of the present inven-
tion, there is provided a ink cartridge comprising: a main
body for containing ink and provided with an ink supply
port and an air vent; a seal member removably mounted
on a surface of the ink cartridge, the seal member hav-
ing a first sealing portion for sealing the ink supply port
and a second sealing portion for sealing the air vent;
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wherein the seal member has an operating portion to
receive separation force for removing the seal member,
the seal member has a plurality of mounted portions on
sides of a main body of the ink cartridge, and wherein
the first sealing portion is disposed closer to a mounted
portion which forms a smaller angle relative to a direc-
tion of separation than the second sealing portion.

With this method, a covering is provided by the wall
to permit simultaneous formation of the fluid communi-
cation path between the inside opening and the outside
wall and the welding of the seal member.

These and other objects, features and advantages
of the present invention will become more apparent
upon a consideration of the following description of the
preferred embodiments of the present invention taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is sectional view of an ink container not
using the present invention.

Figure 2, (a) is a sectional view of an ink container
according to an embodiment of the present invention,
(b) is a front view thereof, and (c) is a bottom view
thereof.

Figure 3 is a sectional view of an ink container
mounted to a recording head.

Figure 4 is a sectional view of an ink container
according to another embodiment of the present inven-
tion.

Figure 5 is a sectional view of an ink container
according to a further embodiment of the present inven-
tion.

Figure 6 is a sectional view of an ink container
according to a further embodiment of the present inven-
tion.

Figure 7 is a sectional view of an ink container
according to a further embodiment of the present inven-
tion, wherein (a) is a sectional view thereof, (b) is a back
side view thereof, and (c) and (d) are partial enlarged
view.

Figure 8 is an illustration of an ink container accord-
ing to a further embodiment of the present invention,
wherein (a), (b) and (c) are partially enlarged sectional
views of the ink container.

Figure 9 is a partially enlarged sectional view of an
ink container according to a further embodiment of the
present invention.

Figure 10 is an enlarged sectional view of the major
portion of an ink container according to an embodiment
of the present invention.

Figure 11 is a sectional view of a major part of an
ink container according to an embodiment of the
present invention.

Figure 12 is a sectional view of a major part of an
ink container according to a further embodiment of the
present invention.
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Figure 13 is a sectional view of a major part of an
ink container according to a further embodiment of the
present invention.

Figure 14 is a sectional view of a major part of an
ink container according to a further embodiment of the
present invention.

Figure 15 is a sectional view of a major part of an
ink container according to an embodiment of the
present invention, wherein (a) is a sectional view, (b) is
a top plan view, and (c) is a back side view.

Figure 16 is a sectional view of a major part of an
ink container according to a further embodiment of the
present invention.

Figure 17, (a), (b), (c) are illustrations of manufac-
turing method of the ink container, and (d) and (e) show
the air vent portion.

Figure 18 is a perspective view of an ink jet appara-
tus to which the ink container is mounted.

Figure 19, (a) is a top plan view of an ink cartridge
in a package, (b) is a sectional view taken along a line
X-X'line of (a), (c) is a sectional view taken along a line
Y-Y line of (a).

Figure 20, (a) - (d) show process steps of welding a
seal member to an ink supply port and an air vent of a
manin body.

Figure 21, (a) - (c) are illustrations of the unsealing
process for the ink cartridge of the present invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Referring to the accompanying drawings, the
embodiments of the present invention will be described.

(Embodiment 1)

Figure 2 is a sectional view of an ink container 1
according to an embodiment of the present invention. A
casing 2 constituting the ink container 1 is substantially
rectangular parallelopiped configuration, and is pro-
vided with, at a side, an ink supply port 5 to which an ink
supply tube of an unshown recording head is inserted.
The side provided with the ink supply port 5 is further
provided with an air vent 6 for communication between
the ambience and the inside of the ink container 1.

The inside of the casing 2 of the ink container 1 is
divided by a partition 2a into two parts, and an one of
spaces 3 communicating with the ink supply port 5 con-
tains an ink absorbing material 7 (ink absorbing material
chamber), and the other space 4 contains the ink (ink
chamber). Between the bottom surface 8 and the parti-
tion 2a, a small gap is provided, through which the ink is
supplied from the ink chamber 4 side to the ink absorb-
ing material chamber 3 side. With the ink being supplied
out, the negative pressure of the ink chamber 4 side
increases. Upon a predetermined pressure reached,
the air introduced through the gap cancels the increase
of the negative pressure of the ink chamber 4, and the
ink flows from the ink absorbing material chamber 3 into
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the ink chamber 4. This is repeated, and the ink is con-
sumed from the ink container.

As shown in Figure 2, the air vent 6 path or line pro-
vided in the casing 2, comprises an inside opening end
6a opening in the inside having the ink supply port 5, an
outside opening end 6b opening the outside thereof, a
fluid communication path 6¢ connecting these opening
ends, and a cover covering a part of the fluid communi-
cation path 6¢ to provide a passage.

The ink container 1 of this embodiment, is mounted
to a device with its bottom surface at the bottom, as
shown in Figure 2.

By the cover 6d, the air vent 6 line of this embodi-
ment is such that the outside opening end 6b is dis-
posed at a lower position than the inside opening end
6a. With this structure, the introduction of the foreign
matter or paper dust to the inside opening end 6a
through the fluid communication path 6¢ from the out-
side opening end 6b of the air vent 6, is effectively pre-
vented. As shown in Figure 2, the outside opening end
6b has a downwardly inclined surface to that stagnation
of the foreign matter or paper dust is prevented.

Figure 3 shows the ink container 1 mounted on a
recording head 11. As shown in Figure 3, the outside
opening end 6b of the air vent 6 is positioned so that it
is covered by a surface faced to a part of elements of
the recording head 11, and therefore, the part of the ele-
ments of the recording head 11 functions to cover the
outside opening end 6b of the air vent 6. Therefore, the
entering of the dust or paper dust are further prevented,
as compared with the conventional structure.

(Embodiment 2)

Figure 4 shows an ink container 1 of another
embodiment of the present invention. In this example,
the inside opening end 6a of the air vent 6 is positioned
in a part of of the top side of the ink container 1, and a
plurality of ribs 2r are provided around the inside open-
ing end 6a.

On the other hand, the outside opening end 6b
opens at a side ¢ which is opposed to the side having
the ink supply port 5 of the ink container, wherein the
inside opening end 6a and the outside opening end 6b
are in fluid communication with each other through the
fluid communication path 6¢ provided at the upper side.

By the provision of the outside opening end 6b of
the air vent in a side opposite from the connecting por-
tion relative to the recording head, floating matter such
as the paper dust or another dust do not easily go
around. Right above the outside opening end 6b of the
air vent 6, there is provided a grip or knob portion 2b for
facilitating the mounting and demounting relative to the
carriage, so that the grip portion 2b functions as a visor
to prevent the dust or the like from coming from the top.
Since the fluid communication path 6¢ is longer than in
the previous example, the evaporation is effectively pre-
vented.
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As shown in Figure 5, the outside opening 6b may
be provided away from a ink cartridge contact surface of
the carriage 25 on which the ink cartridge is mounted,
more particularly, it may be provided above the bottom
surface of the ink cartridge. In this case, the air vent
path is disposed in a side, using a space of the grip por-
tion provided behind the ink cartridge (at an opposite
side from the ink supply port in Figure 2). By this, the
length of the air vent path is assured, while effectively
using the space occupied by the ink cartridge in the ink
jet recording apparatus. Since the grip portion 2b is not
positioned directly at the outside, the operator is pre-
vented from plugging the air vent by his finger, thus
improving the operativity.

(Embodiment 3)

With the structure of Embodiment 2, the outside
opening end 6b of the air vent 6 is provided right below
the grip portion 2b of the ink container, and therefore,
there is a liability that the finger contacts the air vent
during the exchanging operation of the ink container 1.
In this case, the air existing in the space of the air vent
6 is likely to be warmed by the finger with the result of
increase of the pressure of the ink absorbing material
chamber 3 of the ink container 1. Then, the ink leakage
may occur through the ink supply port. In view of this,
the fluid communication path 6¢ may be further
extended (the diameter of the extended fluid communi-
cation path 6¢ is the same), as shown in Figure 6 to dis-
pose the outside open end 6b in the bottom surface D of
the ink container.

In this case, the bottom surface D is disposed so as
to face the carriage when the ink container 1 is mounted
to the device. Therefore, the outside opening end 6b of
the air vent 6 is open, facing to the carriage. Thus, the
going-around of the paper dust can be properly pre-
vented, and since the opening end 6b faced downward,
the dust or the like does not enter so that the plugging of
the air vent with the paper dust or dust can be avoided.

(Embodiment 4)

Figure 7 shows an ambience communication struc-
ture of the ink cartridge according to Embodiment 4.

Here, Figure 7, (a) is a sectional view of the ink car-
tridge, and Figure 7, (b) is a section taken along a line
A-A in Figure 7, (a). Figure 7, (c) is a partially enlarged
view as seen from the top of Figure 7, (a) (arrow B direc-
tion) without a seal 7, and Figure 7, (d) is a partially
enlarged view as seen from the bottom (arrow C direc-
tion) in Figure 7, (a).

In Figure 7, designated by 4 is an ink retaining por-
tion for retaining the ink, and 3 is a negative pressure
generation portion for pressure adjustment, provided in
order to prevent the ink leakage from the recording head
portion. Here, the negative pressure is a back pressure
relative to to the ink flow supplied to the recording head,
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and it keeps the pressure in the recording head below
the ambient pressure.

In this embodiment, a porous material 7 is provided,
and the capillary force thereof when it retains the ink is
used to produce the negative pressure. The negative
pressure producing member is not limited to the porous,
but may be a material having gaps capable of producing
capillary force (fiber or the like).

The ink accommodating portion is formed by the
negative pressure generation portion 3 and the above-
described ink retaining portion 4. Designated by 5 is an
ink supply port for discharging the ink to the recording
head (outside) from the ink accommodating portion.

An air vent portion for introducing the atmospheric
air into the ink accommodating portion with this ink sup-
ply, comprises an inside opening 6a communicating
with the negative pressure generation portion 3 in the
ink accommodating portion, an outside opening 6b,
opening to the outside ambience, and an air vent path
6¢ establishing fluid communication between the inside
opening 6a and the outside opening 6b.

The air vent path has an upper region provided by
covering the groove 29 provided in an upper side wall of
the ink cartridge 1 with the seal 17 as a sealing wall
member, and a side region in a side wall extending in a
direction of the gravity when the ink cartridge 1 is
mounted on an ink jet recording apparatus. Here, seal-
ing of the above-described top side portion is effected
by providing a projection 16 around the groove 29 and
welding the seal member onto the projection.

By this, the space can be effectively used to provide
a long air vent path even in a flat small cartridge. By this
air vent portion, the ambient air introduced into the neg-
ative pressure generation portion 3, is introduced into
the ink retaining portion 4 through the ambience intro-
duction groove 6¢ in accordance with the ink consump-
tion.

In this embodiment, there is provided a cross-sec-
tional area changing portion 6g having a gradually
increasing cross-sectional area toward the opening 6b
over the entirety side area adjacent to the outside open-
ing in the air vent portion, as shown in the lower end
portion opening 6f in the side region in Figure 7, (d) and
in the upper end portion opening 6e in the side wall
shown in Figure 7, (c).

In the cross-sectional area changing portion 6g, a
gradient of the capillary force is provided by the change
of the cross-sectional area by forming inclination on the
wall forming the air vent path, and therefore, the ink
tends to be urged upwardly even if the ink enters the air
vent portion and reaches the neighborhood of the out-
side opening 6b upon ambient condition change or the
like.

Therefore, by the provision of the air vent path over
the wall in the top and side region, the length of the air
vent path can be increased while using the space effec-
tively. Additionally, the remaining ink in air vent portion
in the side region where the ink easily move, is urged in
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a direction opposite from the ink leaking direction, and
therefore, the ink leakage can be effectively avoided.

In this embodiment, a recess 31 having a width
smaller than the width of the cross-sectional area
change portion 6g (maximum widths measured in a
direction perpendicular to the extending direction of the
air vent path), is provided adjacent the outside opening
6b, along a side wall of the ink cartridge (in a direction of
thickness of a flat ink cartridge). By doing so, eve if the
ink stagnates adjacent the external opening, the ink can
be distributed over a wide area, thus promoting evapo-
ration of the stagnating ink.

(Embodiment 5)

Figure 8 shows an ambience communication struc-
ture of the ink cartridge according to Embodiment 5.

Figure 8, (a) is an enlarged sectional view of a por-
tion having a side region of an air vent portion of the ink
cartridge, and Figure 8, (b) is a section taken along a
line D-D in Figure 8, (a), and Figure 8, (c) is a section
taken along an E-E in Figure 8, (a). In this embodiment,
there is provided a ink collection portion 35 for tempo-
rarily retaining the ink having entered the air vent por-
tion due to inside pressure change or the like. The ink
collection portion 35 is disposed adjacent the air vent
path in the ink cartridge side wall having the air vent
path in the side region.

Additionally, there is provided an inclined portion 36
adjacent the upper portion opening 6e of the air vent
path in the upper side region so as to avoid reaching of
the ink having entered the upper portion opening 6e of
the air vent path in the side region.

By this, even if the ink enters the air vent portion, it
can be prevented from leaking to the outside, without
expanding the space occupied by the ink cartridge. Fur-
ther, this prevention effect is provided irrespective
whether the ink in the container is a replenished ink or
not.

The inside of the air vent path 6c can be made wet
by trapping the ink in the ink collection portion 35, so
that the ink in the ink container is effectively prevented.

(Embodiment 6)

Figure 9 shows an ambience communication struc-
ture of an ink cartridge according to Embodiment 6. Fig-
ure 9, (a) is a partially enlarged sectional view of an air
vent path in a side region; Figure 9, (b) is a partially
enlarged sectional view as seen from the back side
(arrow F direction) in Figure 9, (a); and Figure 9, (c) isa
partially enlarged sectional view as seen from the bot-
tom (arrow G direction) in Figure 9, (a).

In this embodiment, there is provided an ink
absorbing material 40 comprising porous material in the
recess 31 provided adjacent the outside opening 6b.

The ink absorbing material 40 is provided at a posi-
tion facing to the end portion opening opening 6f of the
air vent path of the side region in the recess 31, and it
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has size providing a gap 41 for ambience introduction to
between the wall forming the recess.

By doing so, even if the ink reaches the outside
opening 6b, it is collected by the ink absorbing material
40 so that the ink leakage can be prevented. At this
time, the gap provides a circumventing air vent path
adjacent the outside opening 6b, and therefore, the flow
of the air is permitted, and the ink evaporation from the
ink absorbing material portion 40 can be promoted
assuredly.

(Embodiment 7)

Figure 10 shows a top side region structure of the
ambience communication structure according to
Embodiment 7.

Here, Figure 10, (a) is a partial sectional view of the
air vent portion in the top side region, and Figure 10, (b)
is a section taken along a line H-H in Figure 10, (a).

In the above-described embodiments, the wall con-
stituting the upper surface of the ink cartridge is pro-
vided with the groove 29, but in this embodiment, the
groove is not provided, and a rib (projection) 42 is pro-
vided, and is covered by a seal portion 7 so that the top
side region of the air vent path 27 is provided.

In this case, by decreasing the height of the air vent
path, the ink droplet having entered the air vent path is
more easily contacted to the wall constituting the air
vent path in the top side region, so that the flow path
resistance against the movement of the ink in the top
side region is increased.

(Embodiment 8)

Figure 11 shows an ink container according to
Embodiment 8, wherein the ambience communication
structure is modified from Embodiment 7.

Here, Figure 11, (a) is a partial schematic sectional
view of the air vent portion, and Figure 11, (b) is a sec-
tion view taken along a line |-l in Figure 11, (a).

In this embodiment, the flow path resistance from
the inside opening 6a to the end portion opening 6e of
the air vent path in the side region is changed, that is,
the capillary force is used to collect the ink locally intro-
duced. In this case, the ambience moves between the
projections.

In Figure 11, there is provided a cross-shaped pro-
jection 43 as a means for collecting the ink. Therefore,
adjacent to the projection 43, the capillary force is pro-
duced, so that the flow path resistance changes in the
top side region.

Figure 12 shows another example, wherein plate-
like projections 44 are provided with different clear-
ances in place of the above-described cross-shaped
projection 43, thus providing paths having different flow
path resistances to accomplish both of the ink collection
and the ambience communication.

In Figure 12, the projections is extended to the
neighborhood of the end opening 6e in the side surface
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portion air vent path and to the inside opening 6a, so
that the ink in the air vent portion is easily introduced
into the ink accommodating portion.

Further, Figure 13 shows a modified example of the
top side region of the ambience communication struc-
ture.

Figure 13, (a) is a partial schematic sectional view
substantially of the air vent portion, and Figure 13, (b) is
a section view taken along a line J-J of Figure 13, (a).

In this embodiment, there is provided an ink
absorbing material 45 comprising a porous material or
the like in the top side region of the air vent portion to
trap the ink, thus preventing movement of the ink intro-
duced to the air vent path to the outside opening
(unshown). Here, the ink absorbing material is disposed
with a gap from the wall forming the air vent path in the
top side region to form portions 46 and 47 having low
flow path resistances for ambience introduction.

(Embodiment 9)

Figure 14 shows a modified example of the top side
region in the ambience communication structure
according to Embodiment 9.

Figure 14, (a) is a partial schematic sectional view
of the air vent portion of the top side region, Figure 14,
(b) is a schematic view of of the section taken along the
K-Kin Figure 14, (a).

In this embodiment, the structure as an ink trap, as
ink collection portion 48 showed in Embodiment 2, is
provided in a partition 2 for dividing into the ink retaining
portion 4 and the negative pressure generation portion
3, and the ink moving toward the outside opening side is
collected as indicated by an arrow L. By extending it into
the partition 2a, the space can be used effectively, and
therefore, the ink cartridge can be downsized while the
intfroduced ink can be maintained.

By providing the ink trap portion in the passage of
the air vent portion, the leakage of the ink to the outside
can be suppressed, and the wet condition in the pas-
sage can be maintained to a certain degree, and there-
fore, the evaporation of the ink in the ink container can
be suppressed.

(Embodiment 10)

Embodiment 10 is a combination of the above-
described embodiment or the modifications. Figure 15,
(a) is a schematic sectional view of the ink cartridge,
and Figure 15, (b) is a sectional view taken along a line
M-M in Figure 15, (a). Figure 15, (c) shows an outer
appearance thereof as seen from the rear (arrow N
direction) in Figure 15, (a).

In the structure of Figure 15, the cross-sectional
area of the air vent path in the side region along the side
wall of the ink cartridge, is increased gradually toward
the outside opening 6b, and there is provided a recess
31.
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The air vent path of the top side region is provided
with an ink collection portion 48 and projection 49 to
change the flow path resistance of the portion extending
from the inside opening 6a to the side region air vent
path 6¢ to collect the ink and assure the ambience com-
munication path. In this manner, the suppression of the
ink evaporation and the suppression of the ink reaching
to the end portion opening, are accomplished.

Further, by using the structure in the top side
region, even if the ink reaches the end portion opening
6e, the amount thereof is so small that the ink leakage
can be assuredly prevented by the cross-sectional area
change portion 6g.

(Embodiment 11)

The structure of Embodiment 11 is, as shown in
Figure 16, such that the structure of the air vent 6 of
Embodiment 1 is used in the lateral side of the ink con-
tainer. In this embodiment, the structure of the opening
end 6a at the inside has a rib 2r in the ink absorbing
material chamber 3, but the structure of the opening
end 6a is not limited to this, and it may be directly
opened to the inside, as in Embodiment 1. When the air
vent 6 is provided in the side surface of the ink con-
tainer, the air vent 6 is positioned between the adjacent
ink containers when it is mounted on an ink jet appara-
tus, thus preventing the entrance of the foreign matter
such as.

Here, the description will be made as to manufac-
turing method of the ink container, particularly the por-
tion of the air vent, showed in Figure 2.

The air vent portion 6 of the ink container 1, as
shown in Figure 17, (d), has the groove 6¢ along the
outer wall of the ink container and the air vent path for-
mation wall 6d except for the portion of the outside
opening 6b around the groove.

It is possible to deform the air vent path formation
wall 6d by welding alone, but in this embodiment, the
sealing 102 of the outside opening 6b of the air vent por-
tion 6 is simultaneously executed. As shown in Figure
17, (a), a seal member 102 is interposed between a
welding horn 100 and an air vent path formation wall 6d
provided around the groove of the ink container. Figure
17, (d) shows a section taken along a line A-A in Figure
17, (d)). As shown in Figure 17, (b), by the heat of the
welding horn 100, the air vent path formation wall 6d
collapses inwardly to provide a wall above the groove
6¢. The seal member 102 can seal the outside opening
6b of the air vent portion simultaneously by the heat of
the welding horn 100.

At this time, the air vent 6 and the ink supply port 5
exist on the same side of the ink container, and there-
fore, the welding of the seal member 102 can be accom-
plished simultaneously. As shown in Figure 17, (c), the
usable state is provided by peeling the seal member
102 off in the order of ambience opening 6 to the ink
supply port 5. (Figure 17, (c) is a section taken along a
line B-B of Figure 17, (g)).
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Figure 17, (e) shows the air vent 6 from which the
seal member has been removed.

The ink container 1 having the structure described
in the foregoing, is mounted on the recording device 21
as shown in Figure 18.

The recording device 21 showed in Figure 18 is pro-
vided with a main assembly 22 of the device and a cover
23 covering the it. The main assembly is provided with
an operating portion 24 having operation buttons and
indication lamps, and a carriage 25 for carrying the ink
container 1 and recording head 11 (four recording
heads are constituted into a cartridge 111 structure for
effecting color recording in this apparatus), the carriage
25 being scanningly movable in a recording region and
non-recording region.

In this device, the ink droplet ejected through the
recording head 11 is directed downward, that is, in the
direction of the gravity. The droplets are deposited on
the recording paper faced to the carriage and scanned
by the carriage to form the image or letter.

The recording paper is supplied at the rear surface
of the main assembly 22, and is transported to the from
side. The position of the carriage shown in Figure 6 is
the home position, where the recording head cartridge
111 is exchanged, or the ink container 1 is exchanged.
A the position corresponding the home position, there is
provided a cap for covering the ejection side surface of
the recording head 11, and it caps the ejection outlets
during non-recording period. The cap is connected with
refreshing means for maintaining and recovering the
ejection state of the recording head 11, and the refresh-
ing operation operations are effected at predetermined
timing to maintain the quality of the recording.

When the recording is effected, the recording head
cartridge 111 and ink container 1 are carried on the car-
riage, and the cover 23 is closed. Therefore, the scan-
ning region by the carriage is substantially closed, and
therefore, the paper dust produced from the carriage
floats in the closed space.

However, in the ink container of the present inven-
tion, the paper dust does not easily enter the outside
opening end of the air vent. Since the outside opening
end is disposed below the inside opening end, the
paper dust or the dust do not easily enter the inside of
the fluid communication path connecting the inside
opening end and the outside opening end. This is fur-
ther promoted by inclining the outside opening end
downwardly.

As described in the foregoing, the air vent particu-
larly the outside opening end is disposed at a position
where the paper dust does not easily enter, so that the
opening is protected from being clogged by paper dust
or dust.

By the positioning wherein the outside opening end
is disposed below the inside opening end, or by the out-
side opening end is inclined downwardly, and therefore,
the paper dust and the dust do not easily enter the fluid
communication path connecting the inside opening end
and the outside opening end. By the provision of the ink
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trap portion, the leakage of the ink to the outside can be
suppressed, and the trapped ink is effective to wet the
air vent path to prevent the evaporation of the inside ink.

The description will be made as to the packaging
type of the ink cartridge described above.

Figure 19, (a) is a top plan view of an ink cartridge
in a package, (b) is a sectional view taken along a line
X-Xline of (a), (c) is a sectional view taken along a line
Y-Y line of (a).

In these Figures, designated by 101 is a main
assembly of the ink cartridge; 102 is an ink supply port
thereof; 103 is an air vent; 104 is a seal member sealing
the ink supply port 102 and air vent 103; and 105 is a
package for the entirety of the main assembly 101. The
inside of the main assembly 101 contains the ink. In the
case of this example, it comprises a negative pressure
producing member accommodating portion for accom-
modating a negative pressure producing member for
absorbing and retaining the ink and in fluid communica-
tion with the ink supply port 102 and the air vent 103,
and an ink accommodating portion, for accommodating
the ink, provided adjacent the negative pressure pro-
ducing member accommodating portion.

Around each of the ink supply port 102 and the air
vent 103, a cylindrical collar rib 102A and a rectangular
collar rib 108A are formed. The ink supply port 102 has
substantially the same diameter as the inside peripheral
surface of the collar rib 102A, which is larger than the
diameter of the air vent 108. The thickness of the collar
rib 102A is larger than the thickness of the collar rib
103A, and to the end surface of the collar rib 102A, a
seal member 4 is separably stuck, and to the end sur-
face of the collar rib 103A, a seal member 4 is separably
stuck. The former end surface is wider than the latter
end surface.

On the other hand, the seal member 104 is of a bar-
rier material having sufficient strength against tension or
the like, and has sufficient flexibility. It may be of single
layer structure or multi-layer structure of plastic resin
material film, and preferably exhibits good welding prop-
erty relative to the end surface of the collar rib 102A
103A. By the seal member 104, the ink supply port 102
and air vent 108 are sealed. The portion of the seal
member 101 for sealing the ink supply port 102 is called
"first sealing portion”, and the portion thereof for sealing
the air vent 103 is called "second sealing portion™. The
sealing portions of the seal member 104 will suffice if it
can seal the ink supply port 102 and air vent 103 in the
manner that it can withstand the expansion of the air or
ink in the main assembly 101 and that the evaporation
of the ink is prevented. It may be welded, crimped or
bonded on the collar rib 102A 103A, and another
method is usable. In order to assure the high reliability,
it is preferable that use is made with a welding layer of
the similar material as the main assembly 101 since
then the weldability is improved. The upper part 410A of
the seal member 104 is welded on the inside surface of
the package 105, as will be described hereinafter. In the
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seal member 104, the hatched portion including the
upper part 4A in Figure 19, is called "operating portion”.

The package 105 is in the form of a bag enclosing
the entirety of the main assembly 101, and in this exam-
ple, the outer periphery is welded, by which the bag
form is constituted, and the operating portion ¢ of the
seal member 104 is welded with this portion 106. The
package 105 will suffice if it is connectable with the
operating portion ¢ of the seal member 104 by crimping,
bonding welding or the like. It may be of the material
similar to the that of the seal member 104, or it may be
a material generally used in the packaging field, such as
paper. In this example, the welding layers of the seal
member 104 and the package 105 are welded by heat
and are made integral.

The description will be made as to mounting of the
seal member 104.

Figure 20, (a) - (d) shows process step of welding
the seal member 104 to the ink supply port 102 and the
air vent 103 of the main assembly 101.

First, a flat seal member 104 as shown in Figure 20,
(a) is prepared. It is welded on the collar rib 103A of the
air vent 103 at the bottom portion of the main assembly
101 to seal the air vent 103 (Figure 20, (b)). Then, as
shown in Figure 20, (c), the seal member 104 is bent,
and is welded on the collar rib 102A of the ink supply
port 102. Thereafter, the seal member 104 is folded
along a line 104B as shown in Figure 20, (c), and along
lines 101A and 101B at the outside of the main assem-
bly 101 (Figure 20, (d)). After the main assembly 101
and the seal member 104 in this stage is packaged in a
package 105, so that the state of Figure 19 is estab-
lished.

In such an ink cartridge, the ink supply port 102 and
the air vent 103 are on different sides of the main
assembly 101. Therefore, when the force is applied in
the direction arrow F1 in Figure 20, (d), the second seal-
ing portion for the air vent portion 103 is easily peeled
off, but the first sealing portion for the ink supply port
102 receives the force in the shearing separation force
and therefore is not easily peeled off.

The description will be made as to an unsealing of
the ink cartridge.

Figure 21, (a) - (c¢) are illustrations of the unsealing
process for the ink cartridge of the present invention.

Prior to the peeling of the seal member 104, the
package 105 is broken along the chain line 105A in the
Figure 19, (a) from the cutting away portion 108 to
remove the right side portion of the package 105 in the
same Figure 19, (a). Figure 21, (a) shows this state. The
left side portion of the package 105 in Figure 21, (a) isa
ink scattering prevention portion for preventing the scat-
tering of the ink, and the grip end 109 has a stepped
portion 109A and 109B by cutting to facilitate user's
handling. When the user applies the separation force in
the direction arrow F1 by the grip portion 109B in the
form of a projection to take the main assembly 101 out
of the package 105, the working point of the separation
force is closer to the air vent 108 than the ink supply port
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102. Therefore, the distance distance the working point
P and the second sealing portion b, is shorter than the
distance between the wording point P and the first seal-
ing portion a.

When the user grips the package 105 and the main
assembly 101, and applies the separation force in the
directions arrow F1 and F2, the first sealing portion is
not easily peeled since it is remote from the working
point P, and the separation force is in the leftward direc-
tionin Figure 21, (a) namely in a direction perpendicular
to the peeling direction from the collar rib 102A (upward
in Figure 21, (a)). On the other hand, as to the second
sealing portion b, it is close to the working point P, and
the separation force is codirectional with the separating
direction from the collar rib 103A (leftward direction in
Figure 21, (a)), and therefore, it is immediately peeled.
Therefore, the second sealing portion b is separated
earlier than the first sealing portion.

After the second sealing portion b is peeled, the
main assembly 101 is moved away form the package
105 while rotating in the direction of arrow e about S
point in the neighborhood of the first sealing portion a,
as shown in Figure 21, (b). Thus, the main assembly
101 rotates in the direction of arrow e, as shown in Fig-
ure 21, (c) so that the separating direction of the first
sealing portions from the collar rib 102A and the sepa-
rating direction F1 become the same, that is, so as to
facilitate the separating of the first sealing portion. With
the rotation, the first sealing portion is separated.

As a result, the second sealing portion b is sepa-
rated off the collar rib 103A before the first sealing por-
tion is separated off the collar rib 102A. Thus, the air
vent 103 is unsealed prior to the unsealing of the ink
supply port 102. The relation between the order of the
unsealing and the scattering of the ink.

When the seal member 104 is separated, the main
assembly 101 rotates, as shown in Figure 21 rather than
linear motion, and therefore, the problem due to the
inertia force of the ink per se, that is, the ink leaks at the
ink supply port 102 or the like as a result of the ink being
unable to follow the quick linear movement of the main
assembly 101 of the container, can be avoided. If this
problem occurs, the users hands may be contaminated
with the leaked ink.

The description applies to the ink container shown
in Figure 2.

While the invention has been described with refer-
ence to the structures disclosed herein, it is not con-
fined to the details set forth and this application is
intended to cover such modifications or changes as may
come within the purposes of the improvements or the
scope of the following claims.

An ink container includes an ink absorbing material
accommodating chamber for accommodating an ink
absorbing material for retaining ink to be supplied to a
recording head; an ink supply opening connectable with
said recording head to supply the ink to the recording
head from said accommodating chamber; an air vent
portion for fluid communication between said accommo-
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dating chamber with ambience; wherein said air vent
portion has an inside opening in fluid communication
with an inside of said accommodating chamber, an out-
side opening open to the ambience, and a fluid commu-
nication path in fluid communication with said inside
opening and outside opening; wherein said outside
opening takes, when said container is mounted on an
apparatus with which it is usable, a position lower than
that taken by said inside opening.

Claims
1. Anink container comprising:

an ink absorbing material accommodating
chamber for accommodating an ink absorbing
material for retaining ink to be supplied to a
recording head;

an ink supply opening connectable with said
recording head to supply the ink to the record-
ing head from said accommodating chamber;

an air vent portion for fluid communication
between said accommodating chamber with
ambience;

wherein said air vent portion has an inside
opening in fluid communication with an inside
of said accommodating chamber, an outside
opening open to the ambience, and a fluid
communication path in fluid communication
with said inside opening and outside opening;

wherein said outside opening takes, when said
container is mounted on an apparatus with
which it is usable, a position lower than that
taken by said inside opening.

2. A container according to Claim 1, wherein said air
vent portion is disposed on a side of said container
which has said ink supply opening.

3. A container according to Claim 1, wherein said
inside opening of said air vent portion is disposed
on a side of said container different from a side hav-
ing said ink supply opening, said outside opening is
disposed on a side of said container different from a
side having said ink supply opening and different
from a side having said inside opening.

4. A container according to Claim 1, wherein said out-
side opening of said air vent portion takes, when
said container is mounted to the apparatus, a posi-
tion lower than that of electrical contact portion for
electric connection with said recording head.

5. A container according to Claim 1, wherein said out-
side opening of said air vent portion opens down-
wardly.

6. A container according to Claim 1, wherein said fluid
communication path has a cross-sectional area
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which gradually increases toward said outside
opening adjacent to said outside opening.

A container according to Claim 1, wherein said air
vent path has a region where the flow path resist-
ance changes.

A container according to Claim 1, wherein said out-
side opening is provided by a recess extending in a
width direction of said ink container, and said por-
tion is in fluid communication with the recess.

A container according to Claim 1, wherein said out-
side opening takes a position above a bottom sur-
face of said ink container.

A container according to Claim 1, further compris-
ing an ink accommodating portion for accommodat-
ing ink, which is in fluid communication with said ink
absorbing material accommodating portion through
a communication port.

A container according to Claim 1, wherein said out-
side opening of said air vent portion, opens at a
position faced to a part of of said recording head.

A container according to Claim 1, wherein said out-
side opening of said air vent portion opens at a
position facing to a part of a carriage to which said
container is mounted.

A container according to Claim 1, wherein said ink
container is filled with ink.

An ink container for containing ink to be supplied to
an ink jet head exchangeably mounted to an ink jet
apparatus, comprising:

a body for containing the ink;

a partition wall for dividing an inside of said ink
container into first and second chambers;
wherein said first chamber has an ink supplying
portion and an air vent portion and contains an
ink absorbing material;

wherein said second chamber contains the ink;
a communicating portion, formed between said
partition wall and a bottom surface of said con-
tainer, for fluid communication between said
first and second chambers;

wherein said air vent portion comprises an
inside opening which opens to an inside of said
ink container, an outside opening which opens
to ambience, a fluid communication path for
fluid communication between said inside open-
ing and said outside opening, and a cover for
constituting said fluid communication path,
wherein said outside opening takes, when said
container is mounted to said apparatus, a posi-
tion lower than that of said inside opening.
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A container according to Claim 14, wherein said air
vent portion is disposed on a side of said container
which has said ink supply opening.

A container according to Claim 14, wherein said
inside opening of said air vent portion is disposed
on a side of said container different from a side hav-
ing said ink supply opening, said outside opening is
disposed on a side of said container different from a
side having said ink supply opening and different
from a side having said inside opening.

A container according to Claim 14, wherein said
outside opening of said air vent portion takes, when
said container is mounted to the apparatus, a posi-
tion lower than that of electrical contact portion for
electric connection with said recording head.

A container according to Claim 14, wherein said
outside opening of said air vent portion opens
downwardly.

A container according to Claim 14, wherein said
fluid communication path has a cross-sectional
area which gradually increases toward said outside
opening adjacent to said outside opening.

A container according to Claim 14, wherein said air
vent path has a region where the flow path resist-
ance changes.

A container according to Claim 14, wherein said
outside opening is provided by a recess extending
in a width direction of said ink container, and said
portion is in fluid communication with the recess.

A container according to Claim 14, wherein said
outside opening takes a position above a bottom
surface of said ink container.

A container according to Claim 14, further compris-
ing an ink accommodating portion for accommodat-
ing ink, which is in fluid communication with said ink
absorbing material accommodating portion through
a communication port.

A container according to Claim 14, wherein said
outside opening of said air vent portion, opens at a
position faced to a part of of said recording head.

A container according to Claim 14, wherein said
outside opening of said air vent portion opens at a
position facing to a part of a carriage to which said
container is mounted.

A container according to Claim 14, wherein said ink
container is filled with ink.
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A manufacturing method for an ink container
mountable to an ink jet apparatus, comprising the
steps of:

providing a main body of an ink container hav-
ing an ink supply port and an air vent, wherein
said air vent has an inside opening which
opens to an inside of said ink container, a
groove, functioning as an outside opening,
extended from said inside opening, and a wall
provided except for a region functioning as said
outside opening around said groove;

providing a seal member for sealing said ink
supply port and said air vent;

positioning said seal member corresponding to
said ink supply port and air vent of said main
body;

collapsing the wall through said seal member
by welding horn;

thus providing a cover by the wall above the
groove to form a fluid communication path for
fluid communication between said inside open-
ing and said outside opening and simultane-
ously to weld the seal member by heat.

A container according to Claim 27, wherein said
collapsing step is carried out simultaneously with
the step of welding said seal member on the ink
supply port.

A sealing method for an ink container having a front
side, a rear side, a bottom side, an upper side and
two lateral sides, and having an ink supply port for
supplying ink to a recording head portion and an air
vent for fluid communication between an inside of of
the ink container and ambience, comprising:

mounting a seal member on a first one of said
sides and on a second one of said sides contin-
uous with said first side, said seal member hav-
ing a width larger than a width of the first and
second sides;

inwardly folding the seal member beyond the
width of the first side;

outwardly folding the seal member beyond the
width of the second side;

mounting by heat sealing the inwardly folded
seal member to a side of a packaging bladder
for accommodating the ink container.

A container according to Claim 29, wherein said
first side is provided with said air vent and said ink
supply port.

A container according to Claim 29, wherein said
first side is provided with said air vent, and said sec-
ond side is provided with said ink supply port.

An ink cartridge comprising:
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a main body for containing ink and provided
with an ink supply port and an air vent;

a seal member removably mounted on a sur-
face of said ink cartridge, said seal member
having a first sealing portion for sealing said ink
supply port and a second sealing portion for
sealing said air vent;

wherein said seal member has an operating
portion to receive separation force for removing
the seal member, said seal member has a plu-
rality of mounted portions on sides of a main
body of said ink cartridge, and wherein said
first sealing portion is disposed closer to a
mounted portion which forms a smaller angle
relative to a direction of separation than said
second sealing portion.
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